Three feed classes included cereal feedstuffs (maize, wheat, barley, buckwheat, rice, millet 0, 2, 4, 8, 12, 24, 36 and 48 h, respectively. Significant differences (P<0.001) 
Introduction
Crude protein (CP) and starch are important nutrients for the animals. In ruminants, starch not only serves as an important source of body energy and fat deposition, but also an important source of energy for microbial growth and, therefore, has great impact on the feed nutritive value. Dietary protein is degraded in the rumen to supply ammonia nitrogen to microbes, while the ruminally synthesized microbial protein and rumen undegradable dietary protein (UDP) are sources of amino acids for absorption in the small intestine. In order to characterize a feedstuff, it is important to determine the amount of CP and starch degradable in the rumen (Woods et al., 2003) .
The present study was designed to determine ruminal CP and starch degradability of three classes of feedstuffs (cereal, legume and tuber feedstuffs) in goats using in situ nylon bag technique to update the feed database. and sorghum), legume feedstuffs (horse bean, soybean, pea and mung bean) and tuber feedstuffs (potato, sweat potato and Cassava). Each feedstuff with two replicates was selected at the harvest period from the main planting districts in China.
Three grown wether goats (20±1.5 kg) fitted with permanent rumen fistula were used in this experiment. Goats received the same basal diet to 5% refusal, which was formulated to meet 1.3 times maintenance requirements of metabolism energy (Sun et al., 2007) . The basal diet consisted of 50% chopped maize stover (1 cm length), 22% ground corn, 18% wheat bran, 6% soybean meal, 0.2% rapeseed cake, 0.8% urea, 0.8% salt and 2.2% premix (containing vitamins and trace elements). Feed was offered in two equal amounts at 0700 and 1800 h. All goats were kept individually in stainless metabolic cages in a temperaturecontrolled (21C) and constant-lighted house and had free access to water.
The in situ ruminal nylon bag experiment, consisting of 14 periods, was conducted by the modified procedure of Tan et al. (2001) . During each period one of these selected feedstuffs was incubated in the rumen of all three goats to measure the ruminal CP and starch degradability. Each period lasted 9 d. The initial 7 d were for the adaptation of animals and the last 2 d for sample collection.
Chemical compositions of feedstuffs were analyzed for DM (24 h at 103C) and ash (4 h at 550C). Ether extract from feedstuffs and nitrogen contents from feedstuffs and undegraded feedstuffs in nylon bag were analyzed according to the procedure of AOAC (1990) . Starch content was determined using the procedures of Bergmeyer (1970) and Cone (1991) . Neutral detergent fiber (NDF) and acid detergent fiber (ADF) were determined using the method of Van Soest et al. (1991) .
Ruminal CP and starch degradability was calculated by the model of Ørskov and McDonald (1979) The data were analyzed with the GLM procedures of SAS software (for windows release 6.12), and followed by LSD multiple comparison tests in each type of feedstuffs with significance set at P<0.05.
Results and Discussion
Crude protein contents of cereal grain, tuber and legume feedstuffs ranged from 93 to 170 g/kg DM, 89 to 118 g/kg DM and 232 to 403 g/ kg DM, respectively (Table 1) . Starch contents of cereal grain, tuber and legume feedstuffs Values in the same column with different letters (a-f) differ at P < 0.05. NS, not significant; *P<0.05; **P<0.01; ***P<0.001.
Protein and starch degradability (Sveinbjörnsson et al., 2007) Values in the same column with different letters (a-f) differ at P<0.05. NS, not significant; ***P<0.001.
wheat, respectively. There were significant differences (P<0.001) in the values of a, b, k d , (a+b), and ED across all cereal grain feedstuffs ( Table 2 ). The a value of CP for barely was higher than that of previously tested barley (Woods et al., 2003) , but lower than that of silage barely (Mustafa et al., 2000) , (Table  3 ) might be dependent on its nature and structure, including crystal pattern, granule size and shape, amylose and amylopectin content and presence of a protein matrix (Offner et al., 2003) . The present data of ruminal degradable fraction of starch indicated that ruminal degradable starch represented the majority of total starch in cereal feedstuffs. Rice contained the highest potentially degradable starch, which was in agreement with the previous finding (Bednar et al., 2001) . Constant rate of starch degradation ranged from 0.02 h -1 for corn to 0.32 h -1 for wheat, which was consistent to the previous study (Offner et al., 2003) .
For ruminal CP degradation kinetics of legume feedstuffs, there were significant differences (P<0.001) in the values of a, k d , (a+b), ED and in the value of b (P<0.05) among all feedstuffs. The a value of CP were generally much higher than previous data in Holstein (Woods et al., 2003; Rotger et al., 2006) ; but the corresponding value of pea was lower than reported result in Holstein (Mustafa et al., 2000) , but was in the range presented by Mustafa et al. (2002) . The k d and (a+b) of presently tested legume feedstuffs were relatively lower than those corresponding values of previous literatures and ED of CP varied widely (Woods et al., 2003; Rotger et al., 2006) . For starch degradation kinetics of legume feedstuffs, with the exception of k d , there were significant differences (P<0.001) in the values of a, b, (a+b) and ED across all feedstuffs. The k d of starch in soybean, mung bean and pea was in the reported range of Yu et al. (2002) . The legume feedstuffs generally had higher degradation rate of starch than most kinds of cereal feedstuffs except for buckwheat and wheat.
For tuber feedstuffs, there were significant differences (P<0.001) in the values of a, b, k d , (a+b) and ED of CP among three tested feedstuffs. The values of ED and a of starch were the highest for sweat potato and the lowest for cassava. Potentially degradable fraction of starch showed no difference (P>0.05) among three tuber feedstuffs. For tuber feedstuffs, sweat potato and cassava were rarely studied. The values of a and k d of CP for potato was completely inconsistent to those data of NRC (2001) . This variation in ruminal degradation kinetics could be ascribed to the different variety, growth condition, storage method and so on. Effective rumen degradability of CP varied widely among the different sources of tuber feedstuffs, which was consistent to the previous study (Woods et al., 2003) .
In conclusion, the present study gave valuable information on in situ ruminal degradation of CP and starch in three classes of feedstuffs to enrich the nutritive value database of feedstuff resources and thus encourage the full utilization of the biological efficiency of CP and starch.
